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high rate of polishing a hard disk, reduce surface 
roughness and surface defects, and increase recording 
density . 

Meanwhile, Japanese Patent Application Laid-Open 
5 (kokal) Nos. 5-2747 and 5-89459 disclose methods for 

reducing dub-off at the circumferential end of a hard 
disk and for increasing recording area, in order to 
increase recording capacity per hard disk. However, 
these publications do not disclose a polishing 

10 composition, although they disclose conditions for 

polishing. Japanese Patent Application Laid-Open (kokai) 
No. 1-2 63186 discloses a polishing composition containing 
triethanolamine carboxylic acid, triethanol 
hydrochloride, and aluminum stearate for reducing the 

15 amount of dub-off. However, since hard disks these days 

must meet very strict requirements concerning surface 
roughness, such a polishing composition cannot be 
directly applied to high-precision finishing of polished 

2 0 The polishing compositions disclosed in the above 

publications have been developed in order to enhance 
polishing rate, to reduce surface defects such as micro- 
pits and micro-protrusions as well as scratches on the 
surface of a hard disk for improvement of quality, and to 

25 reduce surface roughness for increasing recording 

density. Incidentally, there has been demand for 
increasing recording capacity in a hard disk of 
conventional size. In order to increase recording 
capacity of a hard disk, recording density per unit area 

30 in the disk must be increased. However, during polishing 

of a hard disk, the circumference of the disk is 
excessively polished to form a curve portion. Such an 
unavoidable curve portion is called "dub-off" or "roll- 
off," and a region containing dub-off in a hard disk 

35 cannot be employed for recording. If the amount of dub- 

off can be reduced as much as possible, recording 
capacity per hard disk can be increased. Therefore, 
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B: Point on the curve which is 2,00 0 from 
perpendicular line h 

C: Point on a linear line passing through points A 
and B, which is 500 \xm from perpendicular line h 
5 k: Perpendicular line passing through point C 

D: Point at which perpendicular line k and curve S 

cross 

t: Length between point C and point D (the amount of 
dub-off) 

10 Best Modes for Carrying Out the Invention 

An unavoidable phenomenon during polishing by use of 
free abrasive grains is occurrence of dub-off in a 
polished disk. The mechanism of dub-off is not 
necessarily clarified. However, through performing 

15 polishing operation over years, it has been found that 

when polishing rate is high, the amount of dub-off of a 
disk is reduced, but surface roughness generally 
increases and protrusions tend to be generated on the 
disk; and that when polishing rate is low, the amount of 

2 0 dub-off of a disk increases and pits tend to be generated 

on the disk. Meanwhile, it has been found that when a 
disk sinks deeply into a polishing pad, the amount of 
dub-off of the disk tends to increase. On the basis of 
these findings, extensive studies have been performed on 
25 a variety of additives, for example, in order to increase 

the viscosity of a polishing solution while the 
performance of a polishing material contained in the 
solution is maintained. The polishing composition of the 
present invention has been accomplished on the basis of 

3 0 the stud 

In the present invention, the amount of dub-off is 
determined as follows, as described with reference to 
Fig. 1. 

As shown in Fig. 1, a circumferential portion of a 
35 polished hard disk is traced along the surface by use of 

a surf corder to draw a curve S . A perpendicular line h 
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roughness of a disk. The mean particle size of alumina 
is generally 0.02-5 jjun, preferably 0.1-3 pan. The 
particle size distribution of alumina may be preferably 
as narrow as possible. The amount of alumina may be 1-3 0 
5 wt.% on the basis of the entirety of a polishing 

composition, preferably 3-2 0 wt.%. 

A polishing material which is employed in the 
present invention is not limited to alumina, and silica, 
titania, zirconia, or cerium oxide may be employed to 
10 obtain an effect similar to that of alumina. These 

polishing materials may be employed in combination. 

The particle size and the amount of the polishing 
material which is employed may be determined in a manner 
similar to the case in which alumina is employed, but 
15 particle size and amount may be changed. 

A polishing accelerator which may be employed in the 
present invention may be an organic acid or an inorganic 
acid salt. An organic acid is at least one species 
selected from the group consisting of malonic acid, 
2 0 succinic acid, adipic acid, lactic acid, malic acid, 

citric acid, glycine, aspartic acid, tartaric acid, 
gluconic acid, heptogluconic acid, iminodiacetic acid, 
and fumaric acid. Meanwhile, an inorganic acid salt is 
at least one species selected from the group consisting 
25 of sodium sulfate, magnesium sulfate, nickel sulfate, 

aluminum sulfate, ammonium sulfate, nickel nitrate, 
aluminum nitrate, ammonium nitrate, ferric nitrate, 
aluminum chloride, and nickel sulfamate. The amount of 
an organic acid or an inorganic acid salt which is 
incorporated into the polishing composition is preferably 
0.003-10 wt.% on the basis of the entirety of the 
composition . 

A polishing accelerator which may be employed in the 
present invention may be a combination of an organic acid 
and at least one of an organic acid salt and an inorganic 
acid salt. An organic acid is at least one species 
selected from the group consisting of malonic acid, 
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Therefore, it is efficient that the polishing composition 
containing each component in an amount larger than that 
described above is produced and transported, and the 
composition is diluted upon use such that the amount of 
5 the component becomes as described above. 

If necessary, in the polishing composition of the 
present invention, there may be employed, as an additive, 
alumina sol, a surfactant, a cleaning agent, a rust 
preventive, a preservative, a pH regulating agent, and a 
10 surface modification agent such as sulfamic acid or 

phosphoric acid which is known to exhibit the effect for 
reducing surface defects. 

The polishing composition of the present invention 
preferably has a pH of 2-6. 
15 Examples 

The present invention will next be described in more 
detail by way of examples, which should not be construed 
as limiting the invention thereto. 

Examples 1 through 15 are shown in Table 1, and 
20 Comparative Examples 1 through 6 are shown in Table 2. 

(Preparation of polishing composition) 

Aluminum hydroxide was heated at about 1,200°C in 
air in a firing furnace, to thereby obtain a-alumina. 
The thus-obtained a-alumina was crushed and subjected to 
25 wet-classification, thereby preparing alumina samples 

having mean particle sizes of 0.6 pirn, 0.7 pm, and 1.0 ^im. 

Subsequently, on the basis of compositions shown in 
Tables 1 and 2, water, alumina, a polishing accelerator, 
and HPC, HPMC, HEMC, or EHEC were weighed, incorporated, 
3 0 and mixed, to thereby prepare a polishing composition 

sample . 

(Polishing conditions) 

An NiP-plated aluminum disk (size: 3.5 inch) was 
employed as a workpiece to be polished. A polishing test 
35 and evaluation of the disk were carried out under the 

following conditions . 
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As is apparent from comparison of Table 1 with Table 
2, when HPC, HPMC, or HEMC is incorporated into a 
polishing composition, the amount of dub-off is reduced; 
i.e., the composition is improved. 
5 Industrial Applicability 

As described above, the polishing composition of the 
present invention comprising water, alumina, a polishing 
accelerator, and at least one of HPC and HRRC enables 
maintenance of a predetermined polishing rate, surface 
10 accuracy, and mirror surface without surface defects, and 

can provide excellent polishing performance so as to 
reduce the amount of dub-off. 
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accelerator is 0.01-10 wt.% on the basis of the entirety 
of the composition. 

10. A polishing composition according to any one of 
claims 1 through 9, wherein the hydroxyalkyl alkyl 

5 cellulose is at least one species selected from the group 

consisting of hydroxypropyl methyl cellulose, 
hydroxyethyl methyl cellulose, and ethyl hydroxyethyl 
cellulose. 

11. A polishing composition according to any one of 
10 claims 1 through 10, wherein the amount of hydroxypropyl 

cellulose and/or hydroxyalkyl alkyl cellulose is 0.001-2 
wt.% on the basis of the entirety of the composition. 

12. A method for a precision polishing, comprising 
polishing a workpiece with a polishing composition 

15 comprising water, a polishing material, a polishing 

accelerator, and at least one of hydroxypropyl cellulose 
and hydroxyalkyl alkyl cellulose. 

13. A method according to claim 12, wherein said 
workpiece is an aluminum magnetic disk substrate. 

20 14. A polishing composition according to claim 12 

or 13, wherein the polishing material is selected from 
among alumina, silica, titania, zirconia, and ceria. 

15. A polishing composition according to claim 12 
or 13, wherein the polishing material is alumina. 

25 16. A polishing composition according to any one of 

claims 12 through 14, wherein the polishing accelerator 
comprises an organic acid or an inorganic acid salt. 

17. A polishing composition according to any one of 
claims 12 through 16, wherein the polishing accelerator 
comprises an organic acid and at least one of an organic 
acid salt and an inorganic acid salt. 

18. A polishing composition according to any one of 
claims 12 through 17, wherein the organic acid is at 
least one species selected from the group consisting of 

35 malonic acid, succinic acid, adipic acid, lactic acid, 

malic acid, citric acid, glycine, aspartic acid, tartaric 
acid, gluconic acid, heptogluconic acid, iminodiacetic 
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